Picomolar concentrations of hibernation induction delta opioid peptide [D-Ala2,D-Leu5]enkephalin increase the nerve growth factor in NG-108 cells.
The delta opioid peptide [D-Ala2,D-Leu5]enkephalin (DADLE) has been shown to be a neuroprotective agent via mechanisms that are not totally understood. We previously demonstrated that the i.p. injection of DADLE in mice causes an increase of nerve growth factor (NGF) in the brain. To further clarify the NGF-increasing action of DADLE, we examined here the NGF-increasing effect of DADLE in vitro, using cultured NG-108 cells. DADLE dose-dependently increases the immunoreactive level of NGF in NG-108 cells in a bell-shape manner, with the effective DADLE concentrations in the picomolar range (0.01-100 pM). Also, DADLE at 1 pM selectively increases c-Jun and c-Fos, but not c-Rel. These results indicate that DADLE is one of the most potent agents in increasing the NGF in the biological system and that this action of DADLE involves selective increases of c-Jun and c-Fos, transcription factors that promote the NGF expression.